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Utility of Antioxidants in the Treatment of Male 
Infertility: Clinical Guidelines Based on a Systematic 
Review and Analysis of Evidence 
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It is widely accepted that oxidative stress plays an important role in the pathophysiology of male infertility and that antioxidants 
could have a significant role in the treatment of male infertility. The main objectives of this study are: 1) to systematically review 
the current evidence for the utility of antioxidants in the treatment of male infertility; and 2) propose evidence-based clinical 
guidelines for the use of antioxidants in the treatment of male infertility. A systematic review of the available clinical evidence was 
performed, with articles published on Scopus being manually screened. Data extracted included the type of antioxidant used, 
the clinical conditions under investigation, the evaluation of semen parameters and reproductive outcomes. The adherence to the 
Cambridge Quality Checklist, Cochrane Risk of Bias for randomized controlled trials (RCTs), CONSORT guidelines and JADAD 
score were analyzed for each included study. Further, we provided a Strength Weakness Opportunity Threat (SWOT) analysis to 
analyze the current and future value of antioxidants in male infertility. Of the 1,978 articles identified, 97 articles were included 
in the study. Of these, 52 (53.6%) were uncontrolled (open label), 12 (12.4%) unblinded RCTs, and 33 (34.0%) blinded RCTs, 
whereas 44 (45.4%) articles tested individual antioxidants, 31 (32.0%) a combination of several products in variable dosages, and 
22 (22.6%) registered antioxidant products. Based on the published evidence, we 1) critically examined the necessity of addi-
tional double-blind, randomized, placebo-controlled trials, and 2) proposed updated evidence-based clinical guidelines for anti-
oxidant therapy in male infertility. The current systematic review on antioxidants and male infertility clearly shows that antioxidant 
supplementation improves semen parameters. In addition, it provides the indications for antioxidant treatment in specific clinical 
conditions, including varicocele, unexplained and idiopathic male infertility, as well as in cases of altered semen quality.
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INTRODUCTION

Infertility affects approximately 15% of couples glo-
bally, with 2.5%–12% believed to be solely due to male 
factors. The incidence of male factor infertility varies 
according to the geographical location, ranging from 
20% to 70% [1]. The causes of male infertility are diverse, 
including genetic causes, varicocele, reproductive tract 
infections, obstructive or non-obstructive azoospermia, 
male hypogonadism, and anti-sperm antibodies. How-
ever, a large proportion of cases remain unexplained 
(unexplained male infertility, UMI) (±15%) or idiopathic 
(idiopathic male infertility, IMI) (30%–50%) in the ab-
sence of identifiable female factors [2,3]. In addition, 
numerous environmental and lifestyle factors have been 
associated with poor reproductive outcomes in males [4]. 
Importantly, oxidative stress has been established as a 
significant mediator in many known causes and risk 
factors of male infertility, and has further been associ-
ated with 30% to 80% of IMI cases in a condition termed 
male oxidative stress infertility (MOSI) [2,5]. Therefore, 
the use of antioxidants to reduce oxidative stress across 
a range of etiologies and risk factors of male infertility 
has gained increasing attention. This is supported by the 
wide availability of oral antioxidants, excellent safety 
and bioavailability profiles, and that antioxidants are 
considered relatively cost effective [5,6]. Therefore, there 
is a growing trend of prescribing antioxidants to all 
males with infertility, even without complete evaluation 
or relevant guidelines [7].

Exogenous administration of antioxidants has been 
explored for decades, and the effects of several antioxi-
dants on male fertility have been extensively reported. 
Numerous trials of different qualities using various 
antioxidants as mono- or poly-formulations, which may 
include pharmacologically-active herbal extracts, have 

been reported [8-11]. The topic was first summarized 
by a Cochrane meta-analysis in 2011, with updated 
reviews in 2014 and 2019 [8,9,11]. These reviews inves-
tigated the therapeutic benefit of male antioxidant 
treatment for couples undergoing assisted reproduc-
tive technology (ART). Based on limited randomized 
controlled trials (RCTs), the reviews concluded that low 
level evidence supports antioxidant therapy in infer-
tile males to increase pregnancy and live birth rates, 
with no evidence for increased risk of miscarriage 
[8,9,11]. Majzoub and Agarwal (2018) [10] conducted a 
systematic review on antioxidant treatment in infer-
tile men, concluding that antioxidants have a positive 
effect on male fertility, including semen parameters 
and advanced sperm function, ART outcomes and live 
birth rates. Antioxidants that are commonly used clini-
cally and investigated scientifically as either an indi-
vidual application or in combination include vitamin 
A, vitamin C, vitamin E, carnitine, N-acetyl cysteine, 
coenzyme Q10 and lycopene, along with important 
antioxidant co-factors zinc, selenium, and folic acid, as 
these compounds are significantly involved in essential 
sperm functions (Fig. 1) [12-15]. However, the outcomes 
of clinical trials included in the systematic reviews are 
not consistent, ranging from clear benefit to no clinical 
effect of the treatment, or even having significant de-
trimental effects [16-20]. The reasons for this inconsis-
tency are multifactorial and include: small numbers of 
participants in the studies, variable treatment regimens, 
dosages, treatment duration, and the lack of placebo-
controlled studies. In addition, many of the trials did not 
evaluate final reproductive outcomes, such as live birth 
rate, but only certain specific aspects such as seminal 
volume, sperm concentration and motility, morpho-
logy, seminal levels of reactive oxygen species (ROS) or 
oxidative stress. Furthermore, these antioxidants were 
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often given in non-proven dosages, thus neglecting the 
fine bodily redox balance that is necessary for normal 
physiology, including reproductive functions [21]. If the 
dosage is too low, the treatment might be ineffective; if 
it is too high, it can result in an excess of antioxidants 
causing ‘reductive stress’, which is as detrimental as 
oxidative stress [22,23]. Reductive stress due to inappro-
priate antioxidant dosage may lead to infertility [23,24]. 
In this regard, high dosages of vitamin E have been 
shown to have adverse effects [20]. Recently more ba-
lanced antioxidant formulations have shown promising 
results whereby seminal oxidative stress was reduced, 
sperm function improved and pregnancies achieved 
[25,26].

With the current rationale and increased use of anti-
oxidants to counteract male infertility, and the hetero-
geneous and inconsistent data currently available, this 
study aims to: 1) systematically review the current evi-
dence for antioxidant use to ameliorate male infertility; 
and 2) propose updated evidence-based clinical guide-
lines for the use of antioxidants in male infertility.

MATERIALS AND METHODS

1. Literature search strategy
In order to support the development of  clinical 

guidelines for antioxidant use in male infertility, a sys-
tematic review of the available clinical evidence was 
performed to systematically identify relevant clinical 
trials investigating the impact of antioxidant therapy 
on semen quality. A literature search was performed 
according to the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) guidelines 
[27]. The Scopus database was chosen as it currently in-
cludes over 1.4 billion cited references, with over 70,000 
indexed articles (https://www.elsevier.com/solutions/
scopus/how-scopus-works/content). The search was con-

ducted on July 15th, 2020 to identify studies investi-
gating the use of antioxidants in the treatment of male 
infertility, with no restriction on publication date.

The following keyword strings and Boolean Opera-
tors were used: TITLE-ABS-KEY (“antioxidant*”) 
AND TITLE-ABS-KEY (“male infertil*” OR “infertile 
male*” OR “infertile men” OR “male subfertil*” OR 
“male steril*” OR “sperm*” OR “seminal” OR “semen”). 
Further specifications of the search are presented in 
Supplementary Table 1. Automatic filters were used in 
the database to specifically include only English origi-
nal articles and exclude other types of publication such 
as book chapters, conference papers, editorials, notes, 
letters, short surveys, erratum, and books.

The articles identified through the keyword search 
were subsequently screened manually by title, key-
words and abstract for eligibility. This screening was 
independently done by three researchers (RF; KL; 
MKPS), and the number of articles excluded through 
screening was recorded. Full text articles were then 
reviewed for eligibility using the inclusion and exclu-
sion criteria provided in Table 1 , and the number of 
articles excluded based on these criteria was recorded.

Data was subsequently extracted from the eligible 
articles, including the clinical trial design, the type of 
antioxidant or antioxidant formulation used, the clini-
cal condition under investigation, the evaluation of se-
men parameters and/or sperm function tests (i.e., sperm 
DNA fragmentation [SDF], oxidative stress markers, 
capacitation/acrosome reaction, and zona binding test) 
as well as reproductive outcomes (i.e., fertilization, 
implantation, pregnancy, miscarriage, and live birth 
rates).

2. Evaluation of study quality
The quality of all studies included was evaluated by 

applying the Cambridge Quality Checklist [28]. More-

Table 1. Proposed inclusion and exclusion for article selection

Inclusion Exclusion

Human participants Animal and in vitro studies
Antioxidants used as intervention individually or combined Intervention not clearly reported as an antioxidant
Open or controlled clinical trials Abstracts only, conference abstracts, book chapters, case series, 

review articles
At least one semen parameter (sperm concentration, motility, mor-

phology) and/or sperm function parameters (sperm DNA fragmen-
tation, seminal oxidative stress markers, mitochondrial membrane 
integrity) reported after antioxidant treatment

Non-english studies
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in 90.9% (n=10 out of 11) of the included publications. 
Based on these studies, antioxidant supplementation 
seems to be beneficial in varicocele patients as 75.0% 
and 83.0% of low-quality studies, respectively, available 
in the literature, reported positive effect of antioxidant 
treatment on semen and sperm function parameters 
(Table 3). However, these values were not significant. 
Sample size calculation predicted that a total number 
of 41 and 24 studies reporting the outcome of semen 
parameters and sperm function, respectively are need-
ed to reach a statistical significance of p<0.05.

2. Abnormal semen quality
A total of 45 studies investigated a male population 

with abnormal semen quality (Table 2). Of those, semen 
parameters after antioxidant treatment were reported 
in 97.8% (n=44 out of 45) of the included publications, 
whereas sperm function biomarkers were reported in 
25 out of 45 studies (55.6%) (Table 3). The majority of 
the studies showed significant improvement in semen 
and sperm function parameters of men with abnormal 
semen quality after antioxidant supplementation, al-
though these results were not statistically significant 
in case of the high-quality studies (Table 3). Sample 
size calculation predicted that a total number of 204 
studies reporting the outcome of sperm function are 
required to reach a statistical significance of p<0.05.

3. Idiopathic male infertility
A total of 10 studies investigated idiopathic infertile 

men (Table 2). Of those, semen parameters after anti-
oxidant treatment were reported in 90.0% (n=9 out of 
10) of the included publications, whereas sperm function 
biomarkers were reported in 7 out of 10 studies (70.0%) 
(Table 3). Our statistical analysis showed that all the 
high-quality studies reported improvement in the semen 
and sperm function parameters (p<0.0001) after anti-
oxidant treatment in men with IMI. Although a high 
percentage of low-quality studies showed improvement 
in semen and sperm function parameters in men with 
IMI after antioxidant supplementation, these values 
were not significant. Sample size calculation revealed 
that a total number of 24 and 30 studies, respectively, 
reporting the outcome of semen parameters and sperm 
function, may allow to reach statistical significance.

4. Unexplained male infertility
A total of 5 studies investigated the effect of antioxi-

dant therapy in unexplained infertile men (Table 2). 
All of those studies reported semen parameters after 
antioxidant treatment (100%), whereas sperm function 
biomarkers were reported in 4 out of 5 studies (80.0%) 
(Table 3). All the low-quality studies showed improve-
ment in sperm function, while sample size calculation 
predicted that a total number of 41 low-quality studies 
reporting the outcome of semen parameters would allow 
to attain a statistical significance of p<0.05. Further-

Table 3. Number of low and high-quality studies analysing semen parameters and/or sperm function after antioxidant treatment, overall as well 
as in each clinical condition

Group Category

Report of semen parameters Report of sperm function

Number of articles on 
the total of studies

% of studies reporting 
an improvement after 

AOX treatment

Number of articles on 
the total of studies

% of studies reporting 
an improvement after 

AOX treatment

Overall (n=97) Low quality 70/90 (77.8) 85.7*** 50/60 (83.3) 89.6***
High quality 20/90 (22.2) 65.0 12/60 (20.0) 58.3

Varicocele (n=11) Low quality 9/11 (81.8) 75.0 6/11 (54.5) 83.0
High quality 2/11 (18.2) - 0/11 (0) -

Abnormal semen quality (n=45) Low quality 36/44 (81.8) 94.4*** 20/25 (80.0) 90.0**
High quality 8/44 (18.2) 50.0 5/25 (20.0) 60.0

Idiopathic male infertility (n=10) Low quality 6/9 (66.7) 83.0 5/7 (71.4) 80.0
High quality 3/9 (33.3) 100*** 2/7 (28.6) 100***

Unexplained male infertility (n=5) Low quality 4/5 (80.0) 83.3 3/4 (75.0) 100***
High quality 1/5 (20.0) 100*** 1/4 (25.0) 100***

Values are presented as number (%) or percentage only.
AOX: antioxidant, -: not available.
Chi-square test: **p<0.01, ***p<0.0001.
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more, all the high-quality studies reported a significant 
improvement in the semen and sperm function para-
meters after antioxidant treatment in men with UMI.

5. Analysis of the most recent publications
A total of 21 articles published between January 2019 

and July 2020 investigated the effects of antioxidant 
treatment on semen quality (Table 4) [25,42-46,56,57,92-
101,104,115,121]. Based on our analysis, 13 and 8 studies 
were ranked as low and high-quality, respectively. Of 
these, 19 out of 21 (90.5%) showed improvement in se-
men parameters, while 4 out of 6 (66.7%) reported a 
significant improvement in sperm function. The num-
ber of studies investigating reproductive outcomes af-
ter antioxidant treatment was very limited, with only 
3 out of 5 (60.0%) reporting an improvement in preg-
nancy rate, while birth rate showed no variation in the 
two studies reporting its evaluation.

DISCUSSION

Male infertility is a relatively common concern, con-
tributing significantly to poor reproductive outcomes 
in couples. Oxidative stress has been increasingly iden-
tified as a common mechanism that mediates not only 
the pathophysiology, but also the many etiologies and 
risk factors associated with male infertility [1,2,5,6]. 
Within this context, there is increased use of antioxi-
dants as a therapeutic option in male infertility, how-
ever, there remains no consensus on the efficacy, indi-
cations, dosage or length of treatment [8-11]. Therefore, 
the objective of this study was to systematically review 
the literature of trials investigating antioxidant use in 
male infertility, and to propose some broad guidelines 
for the practicing clinicians based on the currently 
available evidence. The results (Table 2) were stratified 
based on the currently available evidence on the clini-
cal conditions investigated and the data were further 
analysed. Most studies reported men with abnormal 
semen quality (n=45) and infertile men (n=20) as well 
as male infertility conditions such as varicocele (n=11), 
IMI (n=10), UMI (n=5), and urogenital inflammation 
(n=3). Although there is no doubt that assessing sperm 
quality is just a first approach to a diagnosis and that 
evaluation of it as a predictor of fecundity or a couple’s 
fertility success may lead to imprudent conclusions, 
there is no consensus whether the intake of exogenous 
antioxidants should be routinely done in clinical prac-

tice.
Majzoub and Agarwal (2018) [10] performed a sys-

tematic review and identified 26 studies showing posi-
tive effects of exogenous antioxidant intake on sperm 
quality and relevant outcomes of assisted reproduction 
such as live birth rates. The authors critically discussed 
the studies and highlighted that the treatment was 
given only for a short period to a small number of men. 
In addition, the lack of a standardized test to estimate 
oxidative stress levels in sperm and seminal fluid was 
another flaw in these studies, while the heterogeneity 
of the study designs made it particularly challenging 
to compare the effects and reach a robust conclusion. 
This has also been observed in our study, where 60 
studies (61.9%) analyzed a variety of seminal oxidative 
stress markers, including the levels of seminal ROS 
and/or several endogenous antioxidants (i.e., total anti-
oxidant capacity assay, superoxide dismutase, catalase, 
glutathione), markers of lipid peroxidation (i.e., malo-
ndialdehyde), oxidative DNA damage (8-hydroxy-2' -de-
oxyguanosine), and oxidation-reduction potential (ORP) 
(Table 2). The lack of standardization in the evaluation 
of oxidative stress in seminal fluid before and after 
therapy hinders a definitive conclusion regarding the 
implementation of oral antioxidant supplementation 
for infertile men in the clinical practice. Moreover, the 
lack of detailed methodological descriptions in most 
articles testing oral antioxidants supplementation is a 
major shortcoming that makes comparisons between 
different studies difficult. The evaluation of the length 
of treatment in the analyzed studies also does not help 
in this regard, as it is variable, with 15 (15.5%) studies 
reporting the treatment for an unclear amount of time 
or less than 3 months (Table 2). This might result in 
difficulties to observe any significant influence on hu-
man spermatogenesis.

More recently, a systematic review and meta-
analysis with data from seven RCTs using L-carnitine 
(LC) and L-acetyl carnitine (LAC) as treatment (LC 
2 g/day+LAC 1 g/day in six studies and LC 150 mg/
day+LAC 50 mg/day in one study during 12 or 24 
weeks) enrolling a total of 693 patients, concluded that 
a combined therapy of LC and LAC is effective in men 
with idiopathic oligoasthenoteratozoospermia [122]. 
This conclusion was supported by a significant increase 
in forward sperm motility and total motile sperm 
count. All the other sperm characteristics analyzed 
including semen volume, sperm concentration and per-
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centage of abnormal spermatozoa showed no change. 
Since most of the selected studies lacked consistent and 
detailed information, pregnancy of the female part-
ner as an endpoint was not considered in the analysis. 
Nevertheless, the authors found that the combined 
therapy of LC+LAC could lead to higher pregnancy 
rates. Although this meta-analysis provides evidence 
for a positive effect of dietary supplementation with 
LC+LAC for 3–6 months in men with idiopathic oligo-
asthenoteratozoospermia seeking fertility treatment, 
there are several limitations that hamper a robust 
conclusion. First, the clinical diagnosis of idiopathic 
oligoasthenoteratozoospermia is open to interpretation. 
Thus, each study may have considered and recruited 
distinct types of patients. In addition, since the studies 
had a significant variance regarding the number of se-
lected patients (21 patients in two studies and up to 175 
patients in one study), this impedes the robustness of 
the conclusions. The most striking limitation, common 
to most studies, is the fact that the bioavailability of 
the compounds is unknown. Moreover, the mechanisms 
by which they target testicular function and exert 
their action is not well established and these studies do 
not provide evidence for a synergistic action versus a 
single compound action, nor do they clearly show how 
the compounds act.

CRITICAL EVALUATION OF THE 
NECESSITY OF ADDITIONAL 
DOUBLE�BLIND, RANDOMIZED, 
PLACEBO�CONTROLLED TRIALS

An important issue that must be pointed out in this 
context is that out of 90 studies that reported the ef-
fects of antioxidant treatment on semen parameters, 70 
were low-quality studies, whereas only 20 were ranked 
as high-quality. The overall statistical analysis of both 
low- and high-quality studies indicates that the antioxi-
dant treatment has a significant positive effect on se-
men parameters. A similar result could still be obtained 
for the effect of the antioxidant treatment on seminal 
oxidative stress and SDF. Only 60 of these studies 
evaluated oxidative stress markers. For the reproduc-
tive outcome, however, only a total of 19 studies, 5 of 
which were of high-quality, have reported this outcome 
parameter. Out of these 5 studies, 3 reported a positive 
effect, while in 2 studies either no effect or a nega-
tive effect was observed. These data clearly indicates 

that the number of high-quality studies is too low to 
obtain significant results. Some of the reasons are that 
fertilization is a multifactorial process. In this case the 
man is treated for oxidative stress, which reflects in 
improvements of semen parameters and seminal oxida-
tive stress, even in high-quality studies. However, when 
looking at fertilization, pregnancy and live birth rates 
oocyte quality has to be considered as a confounding 
variable. These factors are also the reason why the 
number of studies necessary (n=202) to obtain a sig-
nificant result for the high-quality studies is so high 
and is therefore unrealistic. Secondly, the general cost 
for high-quality double-blind, randomized, and placebo-
controlled studies with a sufficiently high number of 
participants is also very high.

Smits et al (2019) [11] performed an extensive meta-
analysis to evaluate if dietary supplementation with 
oral antioxidants was effective and safe. The authors 
analysed 61 studies involving 6,264 subfertile men 
seeking fertility treatment. The authors found that 18 
different oral antioxidants were used in these studies. 
The most relevant conclusion was that oral antioxidant 
supplementation can improve the reproductive capac-
ity of subfertile men and even enhance live birth rates. 
However, the evidence collected was considered of low 
or very low-quality due to serious study limitations, 
making the comparison and/or aggregation to perform 
robust statistical analysis difficult. The studies also 
showed a significant variation in the antioxidant sup-
plementation regimens (type, dose, or even combined 
intake). Some studies used a placebo group to compare 
with, while others chose to compare with no treatment 
or treatment with another antioxidant.

The endpoint for couples attending a fertility treat-
ment has to be clinical pregnancy or live birth, but 
most studies fail to present these data. Only 12 of the 
44 studies that were included in the previously cited 
meta-analysis reported on clinical pregnancy and live 
birth, which is considered a major limitation [11]. The 
latter evidence has also been highlighted in our sys-
tematic analysis of the literature, where only 22 (22.7%) 
and 4 (4.1%) out of 97 studies reported pregnancy and 
live birth rates as a clinical outcome, respectively. 
Pregnancy and live birth are highly influenced by a 
wide variety of embryological and female factors. This 
highlights one of the major problems in literature as 
the studies on the use and effectiveness of antioxidants 
are mostly focused on the males and not on the couple. 
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Studies need standardization not only regarding the 
selection of the males, but also the female partners to 
evaluate clinical pregnancy, achievement of live birth, 
and the influence of the treatment. Many confounding 
factors may interfere with such outcomes including 
female age, ovarian reserve, anatomic, inflammatory 
and endocrinal disorders, and as such, the impact of 
any fertility treatment can only be assessed after ad-
justing for such confounding factors. All these factors 
determine the type of ART treatment that is employed, 
namely in vitro fertilization (IVF) or intracytoplasmic 
sperm injection (ICSI), and eventually also have a sig-
nificant impact on the reproductive outcome. Hence, 
the outcomes, positive or negative, can be skewed due 
to numerous confounding factors. Consequently, the fo-
cus of the effectiveness of an antioxidant treatment of 
men should be whether or not the treatment improves 
seminal parameters and sperm function, rather than 
reproductive outcomes which are influenced by numer-
ous other variables that are, i) not/insufficiently con-
sidered in recent studies, and ii) can have a significant 
negative effect on blastulation, embryo development, 
onset/continuation of pregnancy, and live birth. Fur-
thermore, in order to be able to judge the effectiveness 
of treatment, it is necessary to specify the andrological 
condition for which patients are being treated. Without 
this, one might include patients with a condition in a 
study which are not or only poorly responding to the 
treatment. In turn, this would negatively affect the 
outcome of the study.

We have identified 21 studies investigating the ef-
fects of antioxidant treatment on semen quality that 
were published from January 2019 to July 2020. The 
majority of these studies showed an improvement in 
semen parameters and sperm function. With a more 
detailed assessment of quality reported, 13 of the 21 
were ranked as low-quality. Steiner et al [99] and Micic 
et al [94] strictly excluded couples with female factors, 
while most of the studies inadequately documented 
such criteria in their methodologies. From the molecu-
lar point of view, this integrative focus on the couple 
is essential. The sperm-oocyte interaction is sensitive 
to the redox balance, and excessive ROS in spermato-
zoa can lead to impaired oocyte function [123]. Hence, 
the effects of sperm oxidative damage go far beyond 
fertilization since they can have a negative impact on 
embryo development or even pregnancy loss [124,125]. 
On the other hand, the oocyte has the capability to re-

pair damages in spermatozoa [126], and this is another 
unknown variable that needs to be considered when 
thinking of reproductive outcomes as a therapeutic 
effect of treating men with antioxidants. A number 
of critical points can further be pointed out from indi-
vidual studies. Schisterman et al [46] lost 31% of their 
subjects during follow-up and a substantial number of 
couples received non-specified treatment off-site, which 
could alter the study results. The Steiner et al’s [99] 
study was terminated early as they failed to show a 
>10% difference in pregnancy/live birth rates. More-
over, the authors failed to confirm adherence with 
antioxidant treatment, and ovarian stimulation was 
used in couples who did not conceive after 3 months of 
therapy, which could affect the outcomes. Terai et al [98] 
included men between 20 and 60 years of age, which is 
atypical of the reproductive age group. Abstinence was 
defined as 4 or more days without an upper limit [98]. 
Advanced male age and delayed abstinence are associ-
ated with increased oxidative stress measures and with 
alteration in semen parameters [127,128]. Furthermore, 
Terai et al [98] did not include a placebo group, with an 
experimental group investigating a Chinese herbal for-
mula. Hadi et al [45], Alahmar et al [97], Hamidian et 
al [121], Salehi et al [42], Hasoon [43], Gambera et al [93], 
Arafa et al [25], Nazari et al [101], and Jannatifar et al 
[92] all reported improved semen parameters, but these 
studies are uncontrolled open label trials and are rela-
tively underpowered. Furthermore, Alkumait et al [100] 
and Terai et al [98] were unblinded trials with rela-
tively small sample sizes (n=51 and 31, respectively). On 
the other hand, the reviewed studies also have several 
positive virtues that can be pointed out. For example, 
the study by Agarwal et al [129] investigated changes 
in protein expression following antioxidant therapy, 
thereby enhancing our understanding of the physi-
ologic alterations at the molecular level. Several studies 
assessed the effect of antioxidant therapy on SDF lev-
els (Table 2). SDF is increasingly being utilized in the 
evaluation of male factor infertility and is believed to 
be an important determinant of fertility potential [130]. 
Furthermore, SDF is considered as an indirect measure 
of oxidative stress and can validate the benefits of an-
tioxidant therapy in restoring the body’s redox poten-
tial.

Therefore, for the above discussed reasons, having 
more double-blind RCT studies with a large enough 
sample size are neither feasible nor could they provide 
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the expected clear result in terms of improved live 
birth rates after the antioxidant treatment.

STRENGTH WEAKNESS 
OPPORTUNITY THREAT �SWOT� 
ANALYSIS

1. Strengths
Antioxidant supplementation for the treatment of 

male infertility has been increasingly investigated in 
the past decade. Reports suggest that different an-
tioxidant formulations were used to improve sperm 
quality and function in infertile men with various 
clinical circumstances (Table 2). These improvements 
were reflected on reproductive outcomes such as preg-
nancy rate (Table 2). An increasing number of studies 
have investigated the effect of antioxidant therapy on 
measures of oxidative stress, perhaps indicating it is a 
feasible treatment approach/option for patients with 
alteration in seminal redox potential.

2. Weaknesses
The contradictory results in reproductive outcomes 

seen in a number of studies can be considered as the 
main factor limiting the routine use of antioxidants 
for the treatment of male infertility, while female and 
embryological confounding factors were not taken into 
account (Table 2). Yet, in these studies, the male was 

treated with the false expectation that this treatment 
would automatically increase the success of the repro-
ductive outcome. In addition, the low level of evidence 
was extrapolated from the clinical trials reporting 
benefit due to non-homogenous study designs, or in-
consistencies in the treatment regimens (individual or 
combined) used (Table 2). Furthermore, the majority of 
these studies failed to adjust for confounding factors 
(e.g., female factors) that are essential for conception or 
establishment of pregnancy (Table 2).

3. Opportunities
Selection of suitable candidates for antioxidant sup-

plementation by oxidative stress measurement seems a 
logical approach [25]. Indeed, the concept of MOSI has 
been recently proposed. The classification may guide 
the identification of a specific group of idiopathic in-
fertile men who will be more likely to benefit from the 
treatment [2]. Secondly, evaluation of the sperm pro-
teome of idiopathic infertile men before and after oral 
oxidant supplementation offers a window to better un-
derstanding the molecular mechanisms associated with 
sperm function (Fig. 3) [129]. Oral antioxidants may be 
an alternative cost-effective treatment option for infer-
tile couples who desire to avoid assisted reproduction.

4. Threats
Despite the conclusion from Cochrane collaborations 

Fig. 3. Strength Weakness Opportunity
Threat (SWOT) analysis. SWOT has been 
conducted to describe the impact of an-
tioxidant supplementation in the treat-
ment of male infertility. ART: assisted 
reproductive technology.
























